Altered responsiveness of diabetic dog renal arteries to acetylcholine and phenylephrine: role of endothelium.
The mechanical responses to acetylcholine (ACh), sodium nitroprusside and phenylephrine (PE) were determined in normal and diabetic dog renal arterial strips with and without endothelium. Experimental diabetes increased the sensitivity, IC50 = (2.9 +/- 0.4) X 10(-8) mol/l in normal and (9.6 +/- 1.5) X 10(-9) mol/l in diabetic (p less than 0.01, n = 6) to ACh of endothelium intact renal arterial strips without influencing the maximum relaxation induced by this agonist. In all intact vessels PE produced contractions of equal magnitude. Removal of the endothelium completely abolished the relaxant ability of ACh, and caused a slight increase in the contractile response of both diabetic and normal strips to PE. The maximum contractile force generated by the denuded diabetic vessels in response to PE was significantly (p less than 0.01) greater than the maximum tension produced by the denuded nondiabetic arteries. The sensitivity of the tissues to PE was, however, not modified by either diabetes or endothelium removal. The direct relaxant sodium nitroprusside elicited a similar degree of relaxation in the two groups of arteries. Cyclooxygenase blockade had no effect on either the relaxation or contractile responses of any of the preparations. These findings suggest that short-term diabetes makes dog renal arteries supersensitive to ACh and hyperreactive to PE.